Surface Plasmon Resonance biosensor is a label free real-time optical detector and can be used for determination of kinetic rate constants for any bi-molecular reaction using langmuir interaction model. The theoretical aspects and principle behind the hybridization rate constants determination is discussed elaborately by Shannessy et. al.
It is considered that the surface immobilized ligand is present in two structural isoforms, one folded conformation (F) representing the G-quadruplex, while the other being the unstuctured conformation (U) of the guanine-rich sequence G1B under the given buffer condfitions. So, after regeneration (a-b in Figure 1 ) the guanine-rich oligonucleotide would establish an equilibrium between U and F in time t e (b-c in Figure 1 ) which can be represented as follows, 
Integrating the above equation, we have,
From (3), it can be easily noted that since k u , k f and R max are constant parameters, the concentration of unfolded conformation (U e ) would be fully dependent on the equilibration time t e .
Association (c-d in Figure 1)
In the quadruplex-coupled model we consider that the total response observed (RU) in a sensorgram is due to the summation of two components. Due to hybridization of analyte with (a) unfolded species already present at the time of injection and (b) unfolded species forming during injection under the influence of the complementary strand -i.e. due to coupling of the hybridization equilibrium with the quadruplex folding/unfolding equilibrium. The first component can be represented as:
at any time (t), after injection ( )
where, D e is the duplex formed from the pre-existing unfolded ligand isoform, U e .
Rate expression of the above equation is,
( )
where 't' represents the time elapsed after the analyte injection.
Substituting the value of U e from equation (3) we have:
The second component of duplex formation arising out of hybridization coupled with quadruplex unfolding, may be represented by considering the two equilibria simultaneously:
In case of quadruplexes, k a >> k f , i.e. the rate constant of hybridization is fast compared to folding (as observed in a number of cases (2-6)), thus the above expression can be rewritten as:
and at any time = t,
where, R max -U e is the concentration of folded molecules after the equilibration phase (quadruplex folding/unfolding equilibrium before injection) and D t is duplex formed from hybridization with molecules unfolding during injection. Since, the slowest (rate-limiting) step in the above expression is ligand unfolding k u , the formation of D t can be expressed as follows,
On integration we have,
Substituting for U e from equation (3),
So finally, as discussed earlier, the real-time response observed in a quadruplex-coupled sensorgram can be mathematically expressed as summation of two components,
where, R i is a fitting parameter which is equivalent to any response change due to the alteration in bulk refractive index between running buffer and analyte injection buffer and has been discussed previously (1) . Thus from equation (7), (12) and (13) the total duplex formed at any time t during association phase of the sensorgram is given by,
The dissociation phase (after 'injection stop' in Figure 1 ) can be fitted with
where, R t is the actual signal observed expressed in Response Units (RU) at any time t, R a is defined as the amplitude of the dissociation curve and R (t ) is the response value after infinite time and represents complete dissociation of the complex.
Concentration of immobilized G1B
Molecular Wt of biotinylated G1 is 14104 Da 
